Large Water Cooling System for LHD by A." "Nishimura
§13. Large Water Cooling System for LHD 
Nishimura, A. 
A large water cooling system for LHD has been 
finished and is in operation. The outline of this 
water cooling system has been reported in the an-
nual report in 1994. In this report, sotne experi-
ences during operation are described. 
This system has three water supply lines con-
sisting of Line 1-a, Line 1-b and Line 4. Line 1-a 
and Line 4 supply general water, and purified wa-
ter flows in Line 1-b. The flow diagram of Line 1-
b is shown in Fig.l, for example. Each line has 
four load pumps and an independent operation se-
quence. One pump is small and other three are 
large. One of the three is an extra pump. 
After finishing the construction of this water 
cooling system, we started immediately to supply 
the cooling water to helium ·compressors and an-
other device using Line 4. In the original design of 
this system, combinations of the small and large 
pumps were planned for operation depending on 
the heat load. It was assumed that only a small 
pump was needed to circulate the water continu-
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ously with no heat load, and that the all devices 
could start from the smallest flow rate. However, 
the helium compressors needed a certain minimum 
flow rate during operation. So, the operation 
sequence of all the lines has been changed to 
satisfy this requirement. 
In winter, the temperature outside the pump 
house decreased to -9°C. At that time, heaters in-
stalled in cooling towers prevented the freezing of 
water in closed pipes as per design, but one pres-
sure gage was broken by ice formed inside the 
gage. This gage has been changed and covered by 
a certain type of insulation. 
The purified water cooling system in Line 1-b 
keeps a good quality of less than 5x 1 o-3 .Q-1/m in 
conductivity and 5x I 02 mg/m3 in dissolved oxy-
gen. In this system, a charcoal filter and an ion ex-
change resin were installed. The water of 5 m3fh is 
always re-purified and deoxidized when necessary, 
using the 2nd circular pump. The pressure tank is 
designed to keep a certain inner pressure when 
Line 1-b is suspended. This tank also operated 
well, and the inner pressure in the highest position 
of pipes did not become negative when the water 
flow stopped. 
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Fig.1 Flow diagram of Line 1-b. 
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